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Abstract 
Indonesia is home to some of the most magnificent tropical forests and a unique biological richness. The major forest types of 
Indonesia range from evergreen lowland forests in Sumatra and Kalimantan to seasonal monsoon forests and savanna grasslands 
in Nusa Tenggara and alpine areas in Papua. Indonesia also contains the most extensive mangrove forests in the world, estimated 
at 4.25 million hectares in the early 1990s. The value of biodiversity to provide alternative solution to the basic human
needs(food, health and energy) is not being explored yet. Sago forest in Papua, wild species of palm in East Nusa Tenggara and 
nipahalong the coast, and diverse species on lowland forest of Sumatera should have a potential value for future food alternative 
which could be dedicated to adapt and mitigate global climate change. Diverse plant species and microbial genetic resourceshave
medicinal properties and may provide solution to the current and future health issues. Furthermore, biomass include micro-
algaecontain oil thatmay be used as raw materials for biodiesel. Some wild plant species can easily be converted to monomeric 
sugar whichshould be of interest for future feedstock of biomass base energy production and avoiding conflict with food 
production, while improving quality of the environment. 
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1. Introduction 
Current human population believed to be the most crucial part in human history. The growth of human population 
accelerated rapidly, leading to more than a quadrupling within the last century. Meeting the basic human needs of an 
additional 2 to 5.5 billion people over the next half century will place an increasing burden on the earth’s ecosystems. 
The burdensget even worse when the global per capita consumption levels continue to increase. 
Humanity faces profound questions over how our planet can sustain and feed 9 billion people by 2050. Expansion 
of agricultural land through the conversion of forest, has been the most common practise in many part of the 
worlduntil today,. This could lead to tremendous loss of biodiversity and environmental destruction. Extraordinary 
rates of biodiversity loss and environmental damage, coupled with rising human population and consumption rates, 
obviously threaten the sustainability of Earth’s life support systems [1]. Biodiversity itself, believe to be one of the 
most important asset and tools for the future human civilization to adapt and mitigate global climate change and to 
ensure the availability of food, human health and protect environment to provide services for our survival. 
Biodiversity is the basis for agriculture and for sustainable future. More than 1.9 million living species have been 
discovered, millions more have gone extinct, but only a few hundred species of plants and animals have been 
domesticated over the past 10,000 years [2]. While, thousands other species are untouched and remain wild.This 
biodiversity should, therefore be studied continuously, saved, and utilized sustainably. We should be able to 
continuously identify species which can contribute to the global food security. Forest, in particularly tropical forest, 
should be an excellent source of species for future food to meet the human needs. Forest biodiversity should also be 
an important raw material for future health and energy. Forest biodiversity is therefore,an important asset to mankind 
not only to provide food, health and energy, but also to adapt and mitigate the global climate changes and ensure the 
achievement of Millennium Development Goals and Sustainable Development Goals. 
Biodiversity is an inherently international concern. A complex network of international organizations has evolved 
to study, regulate, develop, and conserve biological diversity and ecosystem services. Both governmental and 
nongovernmental organizations foster international cooperation to address delicate issues such as biodiversity 
conservation, agricultural and forestry development and protection of the ecosystem [3]. 
Biodiversity would be the only hope to help mankind to improve the carrying capacity of earth planet to support 
life system and ensuring sustainable development. The major problem is that the awareness of public on biodiversity 
is very weak. The improvement of public awareness on the important of biodiversity should be of the global concern. 
For this reason, continuous improvement of our knowledge on the value of biodiversity is mandatory.  
2. Opportunities for Indonesia 
Although there are so many efforts to promote framework to improve way on how the international organizations 
contribute to the understanding and handling biodiversity, there is not much progress on the implementation of 
Convention on Biological Diversity launched in 1992 in Rio de Janeiro. Connection of biodiversity to the human 
well-fare is not well understood. Public awareness on the importance of biodiversity is weak so the public concern is 
also weak. Biodiversity loss is continued and in accelerated fashion. Addressing the direct and underlying drivers of 
biodiversity loss will ultimately require behavioral change by individuals, organizations and governments. 
Understanding, awareness and appreciation on the diverse values of biodiversity, should underpin the willingness of 
individuals to make the necessary changes and actions and to create the “political will” for government to act [4]. 
It is well understood that the advancement of current biological science is not fast enough to convince public on 
the importance of biodiversity. Scientists should demonstrate the value of biodiversity more aggressively. Today, 
public understanding on the important of biodiversity for the improvement of human well-fare and for sustaining our 
earth planet is very weakand it isweaker compare to their understanding of the public on global climate change 
issues. In contrary, even though the global community has signed Convention on Biological Diversity (CBD) 21 
year ago in Rio de Janeiro, the loss of biodiversity increases continuously and at alarming rate. It is time to promote 
the advancement of biological sciences and to accelerate the conversion of research output to knowledge and to 
properly disseminate this knowledge to the public. The improvement of public awareness on the important of 
biodiversity is mandatory to keep our planet green and healthy.  
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Indonesian biodiversity will be the focus which will be highlighted in this paper. Indonesia is one of the major 
biodiversitycountry, which should be able to contribute tangible offer to provide alternative food, health care and 
energy to the world community. Indonesia comprises only 1.3 percent of the earth’s land surface, it harbors a 
disproportionately high share of the world’sbiodiversity, including 11 percent of the world’s plant species, 10 
percent of its mammal species, and 16 percent of its bird species. The majority of these species are found in the 
country’sforests.  
Indonesia is home to some of the most magnificent tropical forests in the world. In extent, they rank third behind 
Brazil and the Democratic Republic of Congo (formerly Zaire), and their biological richness is unique. The major 
forest types of Indonesia range from evergreen lowland dipterocarp forests in Sumatra and Kalimantan to seasonal 
monsoon forests and savanna grasslands in Nusa Tenggara and on dipterocarp lowland forests and alpine areas in 
Papua. Indonesia also contains the most extensive mangrove forests in the world, estimated at 4.25 million hectares 
in the early 1990s [5]. 
It is believe that Indonesian forest biodiversity should have potential value for future human need includes among 
other, food, health, fiber, fuel/energy, genetic resources, and source of fresh water, as nutrient cycle, soil formation, 
as carbon sink and atmospheric oxygen producers, climatic control, controlling diseases, protection from natural 
disasters, controlling erosion. Forest has a very high spiritual value, source of education and knowledge and please 
for recreation due to high esthetical value. Indonesian tropical forest ecosystems and its biodiversity are an important 
element to keep Earth Planet green and healthy. Good forest will provide ecosystem services and ensuring human 
welfare. 
3. Biodiversity for food 
Continuing population and consumption growth will mean that the global demand for food will increase for at 
least another 40 years. Growing competition for land, water, and energy, will affect our ability to produce food, as 
will the urgent requirement to reduce the impact of the food system on the environment. The effects of climate 
change are a further threat. But the world can produce more food and can ensure that it is used more efficiently and 
equitably [6]. 
Conserving biodiversity, while meeting the food, feed, and fuel needs of a growing human population with 
changing dietary preference, is one of our society’s grand challenges. Expansion and intensification has doubled 
crop production in many areas, but unfortunately, has come at a cost to the environment. Agriculture practices, 
furthermore, has a tremendous negative effect on biodiversity.  Therefore the strategies for feeding the world while 
maintaining biodiversity have to be developed [7]. 
The determination concerning the local and landscape-scale agricultural intensification is a major driver of global 
biodiversity loss as elaborated by Clough and his co-worker [8]. They offer solutions to include wildlife-friendly 
farming or combining high-intensity farming with land-sparing for nature. They integrate biodiversity and crop 
productivity data for smallholder cacao in Indonesia to exemplify for tropical agro-forests that there is little 
relationship between yield and biodiversity under current management. They found that the species richness of trees, 
fungi, invertebrates, and vertebrates did not decrease with yield. Moderate shade, adequate labor, and input level can 
be combined with a complex habitat structure to provide high biodiversity as well as high yields. The livelihood 
impacts are held up as a major obstacle for wildlife-friendly farming in the tropics. They suggest that in some 
situations, agro-forests can be designed to optimize both biodiversity and crop production benefits without adding 
pressure to convert natural habitat to farmland. Their work is not emphasizingon alternative crops derived from wild 
life. The understanding of wild life for future food and sustainable farming is far from existence. Agro-forestry is 
one of the good examples, but it is not good enough in term of sustainable use of biodiversity. Hard work through 
combination of local knowledge and modern science to understand the value of biodiversity as an alternative food 
source is of important before it is too late. Advancement of sciences on the strong foundation of local knowledge 
should the basis for accelerating the domestication process of wild to new agriculture commodities.  
The work run by the Commission on Genetic Resources for Food and Agriculture (CGRFA) collaborated with 
CBD and CGIAR on the assessments of plant, animal, and forest genetic resources, and on initiatives for the 
conservation and sustainable use of soil biodiversity including search for new food alternative beyond the interest of 
FAO in the last two-three decades. FAO should not limit their work on setting up standards and global frameworks 
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for collection, storage, preservation, and sustainable use of genetic resources but have to be expanded on 
domestication of wild life as an alternative food. 
All the effort is not enough. Biodiversity losses continue, while nonconventional food arising from domestication 
process is not the major program of many international organizations. Dependency on conventional food seems to be 
continued for several decades.  
Over 3 million ha of sago forest in Papua (Eastern part of Indonesia) which could grow under high saline 
concentration and could grow under submersion, should be saved as it will be an excellent future food stock if 
temperature rises due to the global climate change. Sago forest together with other wild palm species such as nipah 
would be a future choice for food in the future. We noted that the diversity of sago in Papua is tremendous. Quick 
survey conducted by Research Centre for Biology – the Indonesian Institute of Sciences (RCB-LIPI), revealed, there 
are at least 6 local cultivars of sago in Waigeo – Papua, Indonesia.  Palm species like gewang and lontar, which 
grow in very dry conditions in East Nusatenggara such Timor and Rote island, should also be of global concern. 
Those species are showing high resistance to drought. Recently, survey conducted by RCB-LIPI to Papua, were able 
to collect 850 number of palm species and many of them are found to be new species. Diversity of Pandanaceae is 
also noted.  
It is important to note that rapid assessment on flowering plant species conducted by RCB-LIPI and WWF-
Indonesia in 2003, revealed that within 0.20 ha space of forest in TessoNilo Complex, a low land forest at Riau 
Province, Sumatera, 215 species of flowering plant was recorded. This is a new record as the highest plant diversity 
on earth after it is compare to 1,800 experimental plots around the globe. Economic valuation on around 300 plant 
species found a 2 ha plot experiment of low land forest at Jambi Province, Sumatera, we found at least 51 species of 
wild life  is addible fruits, 21 species was used by local people as vegetables, and 6 species was used as spices. 
Those species were never been cultivated but instead gathered by local people. This data shows that forest should be 
a seed andfood stock for future human civilization. 
In addition to plant bio-resources, wild animals should also be considered for future source of protein. Fresh 
water fish species which is now threaten and prone to extinction need to be conserved and utilized sustainably. 
Currently, most of fresh water fish is wild and there is lack of effort for domestication. Indonesia is also rich in wild 
chicken, including jungle fowl. Recent observation on almost 1,000 samples collected from many part of Indonesian 
archipelago by RCB-LIPI, around 60% of the containing Mx gene, a gene responsible to Avian Influenza resistance. 
This finding should be important as a basis for the development of future poultry industry. 
International cooperation in agricultural research on non-conventional species should now be promoted more 
aggressively not only to conserve, but to sustainably use of those biodiversity. Funding should not be limited on the 
development of “miracle grains” or GM crops, the allocation of resources to study non-conventional foods is of great 
important. 
4. Biodiversity for health and cosmetic industry 
Research cooperation between LIPI and Shiseido (Japan Private Company) on around 200 plant species native to 
Indonesia, revealed that some plant extract have unique biological active compound for cosmetic industries. The 
total of 30 lead molecules was reported in 2007 and claimsto be patentable. 
Research cooperation between the Indonesian Institute of Sciences (LIPI) and National Technology Evaluation 
(NITE), Japan on the diversity of fungi and actynomyces are challenging. A lot of interesting results come out from 
this cooperation. Through the project, we highlighted that among 1,000 isolated species of actinomyces from diverse 
ecosystem in Indonesia, 20 to 30% are identified as new species. This finding should be of important in global 
medicines industries [9]. Actinomyces group is animportant source of metabolites including anti-tumour agents 
(streptonigrin, anthracyclines), anti-virals (ribavirin, rifamycins, anthracyclines), anti-bacterials (macrolides, 
rifamycins, chloramphenicol, tetracyclines, aminoglycosides), anti-fungals (amphotericin), and anti-protozoals 
(asalocid, monensin, nigericin).  
One of the isolated species is Stroptomycesviolascens. This species found to be very useful candidate as a 
producer of ansamycin and elulicin-type antibiotic, anti-tumor, tyrosine-kinase inhibitor and agent for angiogenesis 
(physiological process involving the growth of new blood vessels as well as in wound healing. 
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In regards to the diversity of fungi, the output of our research work is also interesting. From over 1,000 isolated 
species, around 20% are also new species. One isolated species, Pseudobotrytisterrestris, isolated from the soil 
sample of Engrekang, South Sulawesi are very important. The work of Uchida and his co-worker [10] and Fraga 
[11] on the P. terrestris, proved that this species is important in developing drugs for curing obesity and 
atherosclerosis.  
Expedition to FoyaMembramo mountain range of Papua, scientists from LIPI and scientists of Conservation 
International (CI), Indonesia, discovered 20 species of frogs and 4 species of reptile. It is reported than glandular 
tissues of skin frogs, contain genes responsible for the production of magainin. Magainin is small amphiphilic 
peptide which could collapse the ion-gradient channel and lethal to many microbial pathogens. This could be the 
basis for the development of future peptide base antibiotics. 
5. Biodiversity for energy 
There is not much information on the use of biodiversity for energy. Most the information was on the use of 
biomass as feed stock for energy production. Elbersen[12] discussing on the energy crop production. He highlighted 
the possible impacts of the development of energy crops on biodiversity. He however, found extremely difficult to 
explain the effect of land-use change on biodiversity. This is due to imperfect knowledge on how organisms are 
distributed in the landscape, how they function, and how management practices on the land affect biodiversity. But 
the effect of intensive agriculture on biodiversity is conclusive. 
Selected biodiversity may be used to tap and store sunlight energy with no necessary change the agricultural 
landscape. Instead, this can be link to the Reducing Emissions from Deforestation and Forest Degradation (REDD) 
Program in developing countries. It is important to note that the research team from LIPI and Kyoto University 
found that Shoreauliginosa grown on swampy forest of GiamSiak Kecil – Bukit Batu Biosphere Reserve in Riau 
Province, Sumatera is one of the important candidate for the development of energy crop production in the future. 
This species could become an important feed stock for future bio-energy as it is readily converted to monomeric 
sugars. LIPI – NITE cooperation and LIPI – University of California Davis also note the diversity of 
microorganisms which should have a potential for the production of energy in the future. Some species could 
produce enzymes important in conversion of biomass e.g. starch and lignocelluloses to monomeric sugars which 
eventually can be used as food stock in bio-ethanol production. Some species of yeast and microalgae can 
accumulate lipid which should be potential for the production of biodiesel. Some photosynthetic microbes are able to 
produce hydrogen, a future of energy source.  
6. Conclusion 
There is no doubtthat biodiversity should have great future value for food, health and energy solution.  The most 
important thing is that the advancement of biological science should be continued. The demonstration of the 
application of modern science with respect to traditional knowledge on the important of biodiversity for human well 
fare is imperative not only to improve public understanding on the important of biodiversity, but also to gain more 
benefit from the utilization of bio-resources. With this, the mission of the CBD to protect and sustainably use of 
biodiversity to improve human well-fare and to sustain our earth planet can be more realistic. The loss of 
biodiversity could eventually be halted. 
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